(2) The finding of tortuous retinal arteries in surviving contemporary premature infants in whom oxygen therapy has been given in the most carefully monitored fashion serves as a reminder that the limits of safety in prescribing an oxygenenriched environment for premature infants are very narrow indeed.
Mr Alan Mushin (Institute ofOphthalmology, University ofLondon, Judd Street, London WCJ)
Ocular Changes in Premature Babies Receiving Controlled Oxygen Therapy in the Neonatal Period [Abridged] The role of the ophthalmologist in the premature nursery is still in doubt. Since excess of oxygen was shown to cause retrolental fibroplasia (RLF) (Ashton et al. 1953) , ophthalmologists have been examining the eyes of premature infants receiving oxygen therapy in an attempt to diagnose oxygen toxicity to the retina before the disease has become established (Patz 1968). Unfortunately, the earliest signs of retinopathy due to oxygen toxicity occur: (1) At the periphery of the fundus. (2) In infants who are very immature and of very low birth weight. (3) In infants who are so desperately ill that they cannot be removed from their incubators for ophthalmic examination.
The presence of the pupillary membrane and remnants of primary vitreous in this group of infants are additional factors which make fundus examination extremely difficult. The technique of binocular indirect ophthalmoscopy is essential in the examination of the fundus of the premature infant; with this instrument a good view of the disc and central area of the fundus can always be obtained, even without lifting the top of the incubator. However, obtaining an adequate view of the peripheral fundus in the neonate is very difficult and often impossible; thus the earliest signs of retinopathy due to oxygen toxicity cannot be detected by the ophthalmologist until they have been present for several days, or in some cases several weeks. When the infants are fit enough to be removed from the incubator, fundus examination is also carried out with the direct ophthalmoscope. This is in addition to, and not a substitute for, indirect ophthalmoscopy.
I use 2 drops of cyclopentolate 0 5 %, instilled 25 minutes before examination, to dilate the pupils in the neonate. In a few cases it has been necessary to add a drop of phenylephrine 1O%,, but this causes blanching of the eyelids and periorbital tissues in the premature infant and should not be used routinely. During the past two years all infants in the premature baby unit at the Hammersmith Hospital, London, have had regular ophthalmoscopic examination at weekly intervals, in an attempt to prevent the occurrence of retinopathy of prematurity. Oxygen administration is very carefully monitored in this unit and where possible regular measurements are made of Pao2 levels (Tizard 1971) . A total of 352 infants has been seen, of which 162 weighed 2,000 g or less at birth (20 under 1,000 g, 47 between 1,000 and 1,500 g and 95 between 1,500 and 2,000 g). Persistent changes in the retina were seen in 18 cases.
At the Hammersmith Hospital, the earliest detectable ophthalmoscopic sign of oxygen toxicity to the retina is considered to be tortuosity and dilatation of the retinal vessels. These changes are first seen some 10 to 14 days after the cessation of oxygen therapy. They persist, but do not lead to any visual disability (or to myopia). They represent minimal toxicity. These changes, and no others, were seen in 11 of the 18 cases with persistent changes in the retina. These infants all suffered from respiratory distress syndrome (RDS) and 4 of them never received oxygen in a higher ambient concentration than 40%; in 8 of these cases the highest recorded Pao2 was less than 1 10 mmHg. Two had episodes of recurrent apnoea in addition to their RDS. All but one weighed less than 2,000 g at birth.
In the other seven infants, further changes developed. These consisted of peripheral retinal hemorrhages with organization leading to the formation of a fibrous band in the temporal periphery, with the typical appearance of a 'dragged disc' and resultant myopia. The most severely affected case is shown in Fig 1. All these infants suffered from recurrent apncea, necessitating oxygen administration for a prolonged period. The mean duration of oxygen therapy in these more severely affected infants was 13 days compared with 6 days in the tortuous vessel group. Six of these 7 infants weighed under 1,500 g at birth and the seventh 1,540 g. In only 3 was a Pao2 of over 150 mmHg recorded and in these cases the amount of oxygen administered was rapidly reduced to a level where the Pao2 was reduced to about 100 mmHg. Several of these infants required periods of mechanical ventilation and all were desperately ill. They have survived with minimal retinal damage. They are all myopic and may well have final visual acuities of about 6/18.
Minor forms of RLF still occur, even with very close control of oxygen therapy. We feel that in the present state of knowledge this disease is not entirely preventable, but there should be no cases of blindness or very severe visual handicap due to oxygen excess in the neonatal period. We feel that the ophthalmologist is not in a position to help in the management of the premature infant. By the time retinal vasoconstriction is visible ophthalmoscopically it seems that irreversible damage to the retinal capillary bed has occurred, and some degree of RLF is inevitable even if the amount of oxygen being administered is rapidly reduced. Minor forms of the disease still occur, and its incidence is related to two factors, the Pao2 and the length of administration of oxygen therapy. It is not yet clear what the critical limits are for either of these factors, but a level of 40 % ambient oxygen concentration can no longer be accepted as safe.
